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Abstract
Contemporary discussions on relations between metacognition and mindreading result 
in several theoretical accounts allowing various combinations of both mechanisms in 
the process of formation of beliefs, intentions, and decisions with respect to oneself 
or others. In fact, various prefrontal areas of the brain are activated when individuals 
mentalize about themselves and about other people. Interestingly, the latest accounts 
of the relationship between mindreading and metacognition clearly favor arguments 
for interactionism between functionally different mechanisms in the formation of our 
social knowledge. In particular, a two-level architecture enables a mutual interaction 
within a complex metacognitive system that is evolutionarily structured into higher 
and lower level metacognition with different functions and tasks. In our opinion, 
cognitive architecture of such systems needs to include conscious mechanisms that 
incorporate information accessibility as activation through the interaction. Here, we 
will argue that the combination of the two-level account on mindreading and metacog-
nition along with a global broadcasting architecture embedded in the human brain is 
a good starting point that explains formation of accurate social knowledge and access 
to such knowledge. In our opinion, it becomes clear that consciousness via the interac-
tion activates many unconscious brain regions, including interpreter systems such as 
metacognition and mindreading.
Keywords: consciousness, metacognition, mindreading, global workspace theory, 
borderline personality disorder, schizophrenia
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1. Introduction
The questions about the nature of how we know other people’s minds (mindreading, “theory 
of mind” [1]) and how we know our own mind (metacognition [2, 3]) are intensely debated 
in a variety of research fields such as cognitive sciences, psychology, or psychiatry [4, 5]. 
The term “metacognition” describes cognitive processes that are involved in “thinking about 
own thinking” by which people can reflect upon (monitor) their own internal mental states 
and use their knowledge to evaluate and regulate (control) their own mental states [6, 7]. On 
the other hand, the notion of mindreading is related to our own cognitive processes that can 
be applied to other people (“thinking about the thinking of others”) in terms of recognizing 
others’ intentions, mental states, emotions, as well as predicting possible behavior of other 
people [1, 4, 8]. In fact, Bateman and Fonagy [9] point out that both mental capacities (meta-
cognition and mindreading) can be a form of mentalization engaging cognitive processes that 
are aimed at implicit and explicit interpretation of our own actions and actions of other people 
as meaningful. In fact, both components influence one another and involve complex and criti-
cal operations in human social life [8].
Crucially, clinical research interest focuses also on attempts to explain various mental disor-
ders in relation to deficits in mindreading [10], dysfunctional metacognition, [11] as well as 
an abnormal relationship between both cognitive facilities [11]. Typically, clinical research-
ers define mindreading deficits as limitations or complete loss of capacity to recognize and 
attribute mental states in order to understand other people, including their intentions, beliefs, 
emotions, and possible behaviors [4, 11]. For instance, such persistent mindreading deficits 
are commonly observed in a group of patients with schizophrenia [11]. In turn, impairments 
in metacognition are thought to be involved in formation of abnormal recognition and under-
standing one’s own mental states and deficits in proper control and monitoring of one’s own 
internal states [12]. Apparently, deficits in metacognition are demonstrable in a variety of 
mental disorders. Some clinical studies demonstrate influence of dysfunctional metacognitive 
beliefs on the development of and formation of psychotic symptoms, including hallucinations 
and symptoms of anxiety accompanying mental disorders [13]. For instance, a core positive 
symptom of schizophrenia, which is a lack of insight, clearly represents a failure of meta-
cognition. Over the last decade, the empirical research emphasizes the role of dysfunctional 
metacognitive beliefs (declarative knowledge) or metacognitive thought control strategies 
(procedural knowledge) as predictive to development of psychosis in normal and clinical 
populations [14–16] and maintenance of neurotic symptoms [17]. A vast body of research 
gives also indication that patients with psychosis have also dysfunctional meta-beliefs. For 
instance, in a nonclinical sample, García-Montes and colleagues [18] based on Metacognitions 
Questionnaire construct (MCQ construct; [19]) in their correlation study showed that both 
metacognitive factors such as thought control strategies about worry as well as loss of confi-
dence were indicative to hallucination proneness when trait anxiety was controlled.
Nonetheless, the present article considers a more complex cognitive architecture of social 
cognition that may possibly underline the dysfunctional interaction between mindreading 
and metacognitive capacities. For example, recent clinical studies on various causes of mental 
Prefrontal Cortex106
disorders identify abnormal patterns of recognition and attribution of mental states either to 
themselves or others in patients suffering from schizophrenia [20, 21], social phobia [10], as 
well as patients diagnosed with borderline personality disorders (BDP) [22, 23]. It is impor-
tant to emphasize that new approaches to conceptualization of the interaction between meta-
cognition and mindreading become important not only for understanding abnormal social 
cognition but also for finding effective treatments of mental disorders and offering appropri-
ate psychological care to patients. Our paper aims to demonstrate that combination of an 
interactionist approach on metacognition and mindreading [6] with a theory of consciousness 
mechanisms [24, 25] is a convenient cognitive perspective that takes into consideration the 
interaction between both mental capacities and conscious access to information in ensuring 
effective social behavior.
2. Metacognitive therapy and role of consciousness
Before going ahead with our theoretical discussion, it is first instructive to start with discussing 
a case from clinical intervention that shows cognitive complexity and real challenges behind 
the relation between social cognition and consciousness. Recently, there has been a substantial 
progress in the field of cognitive-behavioral interventions for treatment of psychiatric disor-
ders (for instance, see [26]). Empirical studies on new therapeutic approaches based on meta-
cognitive training provide solid evidence that corrective experiences are efficient in handling 
cognitive biases in psychiatric populations [27]. Positive clinical results are achieved through 
a variety of metacognitive technique exercises including the “theory of mind” skills (https://
clinical-neuropsychology.de/metacognitive_training/). Research studies clearly show that 
psychiatric patients who underwent intervention of metacognitive training for psychosis can 
substantially reduce their cognitive biases [26]. For instance, patients undergoing a therapeu-
tic intervention based on the “theory of mind” module for psychosis by engaging conscious 
evaluation may diminish overconfidence in errors, frequency of jumping to conclusions, etc.
Let us imagine an omnipotent patient that attempts to identify the actor as a leader who 
speaks to the crowd and may be overconfident in his/her wrong response. The example 
shown in Figure 1 can help us to capture the phenomenology of social cognition and con-
scious evaluation. It is most likely that abnormal information processing in this patient 
would lead to biased responses (distortion in social cognition) and overconfidence (abnor-
mal metacognition) in his/her attempts to recognize social information. We can see that in 
these circumstances the patient can fail to construct accurate knowledge. Although after 
therapeutic intervention and engaging mechanisms of conscious access to his/her interpre-
tation, it comes to a symptom’s reduction, and the patient gains accurate knowledge about 
their surrounding others. This particular situation illustrates how faulty interpretation can 
be potentially corrected by conscious evaluation. How then the patient eventually gains 
accurate knowledge and forms the proper interpretation? Here, we will attempt to answer 
these research questions from a cognitive perspective by demonstrating that conscious 
access is an important mechanism for correcting our theories and judgments intended to 
interpret and predict behavior of other people.
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3. Cognitive models of mindreading-metacognition relation
Contemporary scientific discussions on the relation between metacognition and mindreading 
result in several theoretical accounts allowing various combinations and configurations of both 
mechanisms in the formation processes of beliefs, intentions, and decisions with respect to one-
self or others [4]. Cognitive architecture that considers possible configurations of these sets of 
mechanisms must embrace different functions, knowledge structures, as well as mechanisms that 
provide access to the information [6]. Yet, it seems that the discussion on the adequacy of each the-
oretical account is still open, and there is no unambiguous evidence pointing out clear superiority 
of the specific theoretical account on the relation between metacognition and social knowledge.
For example, Nichols and Stich [28] in their theoretical description of how we access and 
utilize self-knowledge and other-knowledge propose a hybrid architecture composed of 
metacognition and mindreading as distinct and innate mechanisms. According to this view, 
the basis of self-knowledge is formed by two metacognitive mechanisms of self-monitoring 
nature: one responsible for recognizing and providing knowledge about internal states (our 
own propositional attitudes) and one for recognizing and providing information on our expe-
riential states [4]. Whereas the mindreading faculty constitutes independent mechanism that 
deals with the attribution of mental states to understand other people. Since metacognitive 
and mindreading systems are modular, there is a superior coordinating mechanism that man-
ages the interaction between components [28].
In other theoretical proposals, cognitive architecture on social cognition takes on a more radi-
cal form, as the cognitive system is greatly simplified to only one capacity, which is, namely, 
mindreading or metacognition. For example, Carruthers [4] in his theoretical approach denies 
that there is an introspective access to propositional attitudes and postulates the existence of 
Figure 1. An example of cognitive intervention from the metacognitive training course aimed at cognitive enhancement 
of social cognition (https://clinical-neuropsychology.de/metacognitive_training/). The exercise activates formation of 
social understanding by asking a client to infer emotional states of the actor on the picture. During this exercise a patient 
attempts to recognize an emotional state of the actor presented on the picture by choosing one of four options and then 
expresses confidence in his/her responses. The therapist analyzes the client’s answers and helps the client to reach a 
correct answer (option no. 4).
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only one mindreading mechanism that underlie our social cognition. This view claims that 
metacognition is only grounded on mindreading and therefore attribution processes of mental 
states to oneself and other people are results of prior unconscious interpretation. Adoption of 
such a one-system architecture indicates that knowledge about our own state results only from 
mindreading mechanisms that accesses a variety of information sources (percepts): incoming 
perceptual states or quasi-perceptual states [4]. This account clearly implicates that introspec-
tion of propositional states is replaced by interpretation without conscious access [4].
Indeed, the idea of one-system architecture ignores conscious access to the information that is, 
in fact, in contradiction with commonsense observations of the role of consciousness in regu-
lating our behavior. In fact, although our cognitive system in various situations is dominated 
by unconscious events and shows some limitations, we can consciously correct our theories 
and judgments to interpret and effectively predict behavior of other people (see, for instance, 
[29]). In fact, it is important to emphasize that the one-system architecture by Carruthers 
[4] excludes clear activation of conscious access through the interaction between modules, 
because the architecture implicates a homogeneous mechanism that processes the content of 
various kinds from different functionally levels and the inputs. The same conclusions may 
come also from consideration of another architecture which postulates that mindreading and 
metacognition are parts of the one metacognitive mechanism [30–32]. In this account, it is 
believed that the attribution of mental states to other people depends on our direct access 
to these mental states (introspection) via subsequent processes of simulation and inference. 
Thus, human capacity for mindreading is based on the introspective data, which are initially 
accessed to imagine other’s state, and then is used to make the attribution of this state to 
interpret or rationalize other’s behavior (simulation).
4. Interactionist approach in social cognition
Interestingly, the latest accounts of the relationship between mindreading and metacognition 
clearly favor arguments for interactionism in the formation of social knowledge. In particu-
lar, Arango-Muñoz [6] presents a two-level architecture (two different levels of complexity) 
enabling a mutual interaction within a complex metacognitive system that is evolutionary 
structured into higher- and lower-level metacognition with different functions and tasks. 
Both metacognitive systems “start to interact and influence each other” by forming a com-
plex social cognition [6]. In particular, mindreading is the higher level structure that engages 
rational knowledge, which is a psychological concept or naive psychological theory, to inter-
pret and rationalize others’ behavior. The main function of this level is therefore to interpret 
others’ behavior, although self-interpretation from this level is possible but is not a priority. 
Within lower level structures operate unconscious processes of control and evaluation that 
serve to adjust epistemic states (e.g., subject’s feelings) to the individual’s current behavior. 
The dual-process account makes predictions of cognitive regulation based on the bidirec-
tional interactions: (i) a “from-low-to-high-level” direction that predicts possible evaluation 
and monitoring and then the attribution of a psychological content and (ii) a reverse interac-
tion in a “from-high-to-low-level” direction that activates rational knowledge and control 
processes to regulate current social responses to others people.
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To sum up, the higher-order structures deal with our rationality which is linked with attri-
bution of available psychological concepts and folk theories to interpret oneself and others’ 
behavior, while lower-level functions of control and monitoring attempt to adjust one’s cogni-
tive activity in automatic and unreflective manners [6, 20]. Since the dual-process theory impli-
cates different levels of metacognition, the role of interaction itself is to link such different levels 
of complexity in a single unit of metacognition [20]. This, in turn, indicates that both levels of 
metacognition influence one another via such interaction [20], which is critical in dynamic for-
mulating and executing complex cognitive operations in our social responses. Therefore, one 
can expect that selective impairments in the high-level structures can give rise to impairments 
in the low-level metacognition and vice versa. For instance, impairments in mindreading pro-
cesses that develop from childhood onward may cause specific abnormalities in metacognition 
among individuals later in their adulthood diagnosed with schizophrenia [56].
5. Consciousness as a vehicle of interaction
Nonetheless, in case of formation of social knowledge predicted by the two-process theory [6], 
it is important to identify possible mechanisms of accessing the content within such complex 
capacity. The two-level account proposed by Arango-Muñoz [6] implies that activation of the 
current content occurs via the interaction which depends on a specific level of processing and 
a specific psychological context (either related to oneself or other people). This model indicates 
that higher-order inferential mechanisms should interact with the low-level control and moni-
toring mechanisms activated in the automatic and unconscious way. Thus, this interactionist 
account suggests that at the lower level there is no conscious control or monitoring of others’ 
behavior as well as no conscious attribution when handling a specific psychological context of 
individual either related to the self or others. Clearly, this conclusion is contradicted with com-
mon sense that people are often aware of their attributions and can finally formulate accurate 
and realistic interpretations about others even though they initially produced false attributions.
How conscious control or evaluation of social cognition is then possible? It should be emphasized 
that interactionists (see [6]) claim no explicit architecture of consciousness mechanisms that are 
responsible for managing the information content within the system. In our opinion, cognitive 
architecture of such system needs to include a conscious access mechanism that ensures acces-
sibility of information understood as activation through the interaction. Here, we will argue that 
a combination of the two-level structures of mindreading and metacognition [6] along with a 
global broadcasting architecture of consciousness [25, 33, 34] is a reasonable theoretical proposal 
that explains how conscious access contributes in formation of accurate social knowledge.
6. Global workspace, social cognition, and their neural substrates in 
the brain
For over two decades now, we have been observing the rapid development of research on 
consciousness [35–37]. This research by addressing questions about subjective nature of 
experience has resulted in well-empirically established theories that describe formation of 
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conscious knowledge as well as determine directions of contemporary empirical studies on the 
brain [35, 36]. One of the most well-known accounts on consciousness is a global workspace 
theory (GWT) postulated by Bernard Baars [33, 38]. The GWT theory has originated in several 
empirical studies implicating a notion of a neuronal global workspace that has contributed 
to numerous findings and concepts on possible neural architecture of access consciousness in 
the brain [39]. The GWT theory has been also found useful in several computational applica-
tions, including the field of artificial intelligence or neural network modeling [40].
The central claim of GWT is that consciousness has an integrative function that organizes and 
provides access to a distributed set of knowledge sources that otherwise work as independent 
structures [25, 34]. According to the conscious access hypothesis, consciousness is considered 
as an agent that makes the content globally available to unconscious systems [34]. In other 
words, consciousness enables exchange, coordination, and control of broadcasting the infor-
mation content among a set of unconscious, specialized, and separate processors [25]. GWT 
also assumes that the unconscious contents of the mind compete or cooperate with each other 
in order to gain access to the global workspace. In other words, when the specific information 
content wins the competition for access over other information, it gets into the neural global 
workspace that allows its broadcasting to other regions of the brain (specializes processors) 
in which other processes and resources are activated. In this way, conscious events are results 
of the interaction between unconscious processors that attempt to spread the information 
content via the global workspace for other specialized areas of the brain [25, 34, 38].
In the area of brain research, significant progress has been made in understanding the cogni-
tive and neuronal basis of consciousness [41]. Given the cognitive division into conscious and 
unconscious processing, brain research shows that architecture of consciousness in the brain 
may be reflected by functionally separate brain regions that are associated with conscious 
representation and other brain regions responsible for the unconscious processing of lower-
order information to which conscious re-representations are referred [37]. According to the 
cognitive architecture based on GWT, it is assumed that neural underpinnings of conscious 
access occur in the prefrontal region (hub) of widely distributed reentrant circuity [41]. Other 
consciousness studies based on metacognitive approach provide evidence that higher-order 
representations of consciousness are associated with the activity of prefrontal and parietal 
cortical structures [42] with a high degree of interconnectivity [43]. It is likely that mecha-
nisms of conscious access localized in the prefrontal and parietal regions receive different 
kinds of inputs that are required to formulate accurate social interpretation. Following the 
GWT assumption, unconscious, special-purpose brain processes linked with metacognition 
and mindreading attempt to get access to a neural global workspace which enables revers-
ible broadcasting to the whole system [44, 45]. Therefore, since mindreading and metacogni-
tion constitute unconscious domain-specific processes (“modules”), their neural architecture 
should be also distinct from conscious structures. For instance, Dimaggio and colleagues [8] 
show that people who mentalize about themselves (metacognition) and about others (min-
dreading) activate regions associated with medial prefrontal cortex (mPFC). Interestingly, 
several regions of the mPFC specialized in social cognition are dissociable when individu-
als think of others who are perceived as similar or who are dissimilar to the self [8]. Some 
researchers also suggest that other brain areas such as a bilateral temporal parietal junction 
(TPJ) may be involved in social cognition as it may be a solid candidate for representing 
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mindreading module [46]. Interestingly, functional neuroimaging studies of clinical popula-
tion have demonstrated that mindreading deficits are associated with decreasing activation 
within the medial prefrontal cortex [47]. Some other fMRI study on mindreading deficits in 
patients with schizophrenia also shows abnormal activation within the left medial prefrontal 
cortex [48]. Obviously, the actual organization of brain circuity resulting from the proposed 
framework of linking the dual-process social cognition and the global workspace is consider-
ably more complicated. However, such simplified cognitive architecture of conscious social 
cognition can allow us to understand how normal and abnormal behavioral and neuronal 
patterns that accompany conscious processes in social cognition can be developed.
7. Clinical implications of dual-process framework of social 
cognition and consciousness
Given the proposed framework of dual-process social cognition [6] and access in the global 
workspace [33, 34, 38], we attempt to explain abnormal social cognition in clinical disorders. 
We demonstrate how our framework can bring new light into understanding selected exam-
ples of clinical disorders in which there are deficits in mindreading and metacognition. Here, 
we show examples of clinical disorders such as borderline personality and schizophrenia.
A vivid of example showing abnormality in conscious access may be presented by patients 
with borderline personality disorder. Individuals diagnosed with BDP characterize instability 
of emotional and behavioral reactions as well as unstable relationships with others [49]. It has 
been argued that BDP symptoms arise from deficits in perceiving and interpreting social sig-
nals [50–52]. Several researchers believe that patients with BPD have difficulties in their ability 
to correctly ascribing mental states to oneself and recognizing others’ mental states; therefore, 
BPD is considered to be a metarepresentation disorder [53]. It is believed that a lack of long-
term bonds with others may be due to the difficulty in maintaining a stable representation of 
others’ mind and one’s own mind [54]. Moreover, Semerari and colleagues [53] point out that 
impairments in BPD in reflecting one’s own thoughts and emotions are of selective nature, 
since they are mainly associated with integrating representations of self and others in con-
sciousness. In particular, these researchers have video-taped four patients suffering from BDP 
and then evaluated clinical outcomes of therapeutic intervention over the first year of their 
therapy with the Metacognition Assessment Scale [55]. The MAS focuses on measuring basic 
metacognitive functions such as monitoring, integration, and differentiation [55]. Here, we 
focus on monitoring dimension associated with the ability to identify one’s inner states, and 
other functions of metacognition linked with integration defined as the “ability reflect in dif-
ferent mental states and or contents giving them an order and hierarchical relevance” [55]. The 
study clearly has demonstrated that four patients had the ability to identify their own internal 
states, although their integration functions aimed at organizing metacognitive representations 
of self and others were impaired. Following our theoretical framework of dual-process cogni-
tion and consciousness, this abnormal pattern of the metarepresentative functions in patients 
with BPD may indicate that the low-level structures of control and evaluation are preserved; 
however, there may be difficulties in consciously accessing higher-level structures containing 
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available psychological knowledge. Since conscious access should endorse integrating nature 
of the metacognition-mindreading relation, its disturbances can lead to abnormal informa-
tion flow between both subsystems [3]. Here, one can interpret this situation as results of 
abnormal regulation in accessing the information content that goes in the “from-low-to-high-
level” direction. Therefore, low-level processes of evaluation and monitoring work properly, 
but the further attribution of psychological contents fails. Thus, our theoretical proposal is 
that patients with BPD may have disturbances in conscious access that affects activation of 
interpretative data from metacognition and mindreading to establish proper social behavior.
Now, turning to the domain of schizophrenia, we attempt to present how development of clin-
ical symptoms in schizophrenic patients suffering from persecutory delusions can be under-
stood within our proposed framework. With reference to delusional beliefs in schizophrenia, 
cognitive theories suggest that persecutory delusions often emerge as misinterpretation of 
social interactions [56]. Therefore, individuals with persecutory delusions are preoccupied 
with intensions to others [57]. Thus, psychotic patients fail to make accurate judgments in rela-
tion to their experiences attributed to others. It has been also suggested that delusional impair-
ments in inferences on the social data may arise from the mindreading deficits. Apparently, 
deficits in mindreading are demonstrable in schizophrenia as indicated by the meta-analysis 
by Sprong et al. [21]. Frith [58] hypothesizes that mindreading skills in people with persecu-
tory delusions develop normally; however, those theories of mind capacities are “lost” during 
psychotic episodes. There is also substantial evidence for mentalizing deficits in patients with 
first-order episode schizophrenia in the early course of schizophrenia [59]. In fact, mentaliz-
ing skills have been shown empirically to be impaired in psychotic patients with persecutory 
delusions. Patients that follow a paranoid subtype of schizophrenia perform poorly on a wide 
range of the “theory of mind” tasks including those exercising the attribution of intentions 
[60]. Moore et al. [61] have explored cognitive etiology of persecutory delusions in patients 
with late onset of schizophrenia and found that patients performed poorly in a deception task 
by making more mentalizing errors as compared to healthy participants.
Interestingly, theoretical developments in the conceptualization of relation between metacog-
nition and mindreading skills underlie an interesting casual formation of persecutory delu-
sions. As we mentioned above, the Carruthers’ account [4] views metacognition as beliefs of 
our own attitudes that arise from turning mindreading capacities on ourselves. This impli-
cates that mindreading deficits are prior leading in consequences to dysfunctional metacogni-
tion capacities. On the other hand, another explanation is possible as at least deficits in both 
capacities are paired and may be explained by the interactionist view on social cognition 
[6]. Indeed, an empirical study by Köther and collaborators [62] on schizophrenic patients 
could support such interactionist view on persecutory delusions as results of mindreading 
deficits accompanied with relevant dysfunctional metacognition capacity. In particular, the 
researchers by employing Reading the Mind in the Eyes test (Eyes Test; [63]) with an addi-
tional confidence measure showed in schizophrenic patients not only impaired social cogni-
tion in terms of perceiving emotional and social cues but had also commitments to make more 
high-confidence errors and at the same time made fewer high-confidence correct responses. 
Obviously, this raises questions about specificity of delusions that may be due to the failures 
of mentalizing skills and subsequently failures in lower-level metacognition that mirrors 
Consciousness and Social Cognition from an Interactionist Perspective: A New Approach…
http://dx.doi.org/10.5772/intechopen.79584
113
mindreading deficits in delusional-prone individuals. Following our framework on social 
cognition and consciousness, it is likely that unconscious interpretative contents from the 
higher-level structures are not properly broadcasted to other systems via global workspace 
in order to get proper monitoring and evaluations from the low-level structures. Moreover, 
because the information contents remain unconscious, correction of faulty beliefs and inter-
pretations is not possible.
Interestingly, disturbances in conscious access presented in schizophrenia seem to be con-
firmed by studies on metacognitive and mindreading malfunctioning by Lysaker and col-
leagues [64]. Researchers have investigated the impairments within self-generated personal 
narratives in terms of perceiving one’s own state and mental states of others in adults with 
schizophrenia spectrum disorders. The researchers by using the MAS measure (MAS mea-
sure; [55]) have identified three groups of patients: the first one with impaired metacognition 
(“minimal reflectivity”) and poor mindreading, the second group with intact basic self-reflec-
tivity and poor mindreading, and the third group characterized with intact self-reflection and 
mindreading ability in terms of attributing thoughts and emotions to other people. It turned 
out that individuals with impaired metacognition and mindreading facilities performed 
worst in recognizing negative affective cues in others’ faces and voices in the video-typed 
material. According to Dimaggio and colleagues [8], these findings could fit into the concept 
of the simulation theory (see above) proposed by Gallese and Goldman [65]. Thus, these find-
ings can support the idea of priority of having direct access to one’s own internal states to 
further involve simulation and inferences to interpret and understand others’ mental states. 
Since the study by Lysaker and colleagues [64] was of the correlation nature, alternative 
interpretations cannot be ruled out. In particular, the study showed that performance results 
in emotion recognition task were positively correlated with general metacognitive functions 
(r = 0.44) assessed with the “Understanding one’s own mind” subscale and to some extent 
with mindreading capacity (r = 0.26) as indicated by scores on the “Decentration” dimen-
sion (the ability to perceive others as having their own emotions, thoughts, and perspectives) 
[64]. These results may have also implication to the idea of dual-process model of social 
cognition and global workspace. Clearly, better performance in recognizing affective cues in 
other’s faces and voices was linked with activation of both higher- and lower-level structures. 
Subsequently, the MAS measure “Understanding one’s own mind” subscale including also 
metacognitive function of integration could indicate that low-level metacognitive functions in 
emotion recognition were supported by conscious access to some extent.
8. Conclusions
In our opinion, it becomes clear that efficient interactions between metacognition and min-
dreading capacities should be supported by access consciousness. The GWT framework by 
Baars [33, 38] indicates that consciousness can mediate the interaction between metacognition 
and mindreading subsystems by managing the access to interpretative contents from both 
mental faculties. Since the GWT assumes the interaction of unconscious and conscious pro-
cesses, it becomes crucial how and under what conditions interpretative data of a mentalizing 
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and propositional nature are broadcasted globally within a cognitive system. According to 
Baars’ theory [33, 38], we predict that consciousness mobilizes two levels of processing in 
“from-low-to-high” or “from-high-to-low” directions depending on a psychological contexts 
(related to self or other people) and integrates metacognitive and mindreading functions in 
such a way that interpretative contents are globally available for other specialized areas of the 
brain. Thus, the combined framework of dual-process social cognition and global workspace 
explains the basic processes that may potentially underlie normal and abnormal regulation of 
social behavior. This account suggests that global broadcasting enables corrective interpreta-
tion in case of detecting erroneous information about themselves and false assessments of 
others’ behaviors, intentions, etc. We believe that this framework offers a useful cognitive 
perspective for better understanding of clinical disorders characterized by abnormal relations 
between mindreading and metacognition and elaborating their therapeutic interventions.
In fact, psychological and psychiatric research clearly shows (see [12]) that people in terms 
of social interactions need in a continuous way to adjust their behavior and regulate distress, 
implicating in this fashion a great need for establishing psychological interventions aimed 
at improving their metacognitive and mentalizing capabilities. Our paper clearly addresses 
this need by providing more comprehensive cognitive explanations of complex mental health 
problem as well as offering a new path toward understanding symptom expression of meta-
cognitive and mindreading disturbances. The vital point in this paper is to demonstrate that 
phenomenology of social interactions as well as symptom expression in severe psychological 
and mental disorders can be described by adapting an interactionist approach that combines 
access consciousness mechanisms with mental capacities of mindreading and metacognition 
in a complex unit. According to this view, social cognition can be driven by a set of indepen-
dent mental functions in the brain that interact with each other [12, 24, 25], and as a matter 
of fact each element underlying this interaction may be a subject of selective impairment. On 
the other hand, the interactionist model undoubtedly maximizes a role of individual within 
the process of psychotherapeutic intervention by emphasizing his/her conscious efforts. For 
instance, given the interactionist view on global access and both forms of mentalization, we 
can also efficiently explain the way the therapy based on metacognitive training provides 
promising results in treating severe psychiatric disorders [27]. Indeed, the interactionist 
approach suggests that the individual can consciously correct his/her theories and interpre-
tations about oneself and others, since access consciousness mediates the effective interac-
tion between the sets of independent mental capacities. Moreover, interactionist perspective 
assumes that consciousness mechanisms by its mediating and integrating functions improve 
social cognition including metacognitive and mentalizing skills. Therefore, future studies 
should seek for effects of consciousness on improving both metacognition and mindreading 
skills either in clinical or in nonclinical population samples.
Acknowledgements
This research has been supported by the National Science Centre (Poland) and funded under 
the award number 2014/15/B/HS6/03834 to RS.




Authors Małgorzata Gakis, Ewelina Cichoń, Tomasz Cyrkot, and Tomasz Cyrkot declare that 
they have no conflict of interest.
Author details
Małgorzata Gakis1, Ewelina Cichoń2, Tomasz Cyrkot1 and Remigiusz Szczepanowski1*
*Address all correspondence to: rszczepanowski@swps.edu.pl
1 Faculty of Psychology in Wrocław, SWPS University of Social Sciences and Humanities, 
Wrocław, Poland
2 Department of Psychology, Faculty of Education, University of Lower Silesia, Wroclaw, 
Poland
References
[1] Leslie AM. Pretense and representation: The origins of “theory of mind”. Psychological 
Review. 1987;94:412-426. DOI: 10.1037//0033-295x.94.4.412
[2] Flavell JH. Metacognition and cognitive monitoring: A new area of cognitive-devel-
opmental inquiry. American Psychologist. 1979;34:906-911. DOI: 10.1037//0003-066x. 
34.10.906
[3] Nelson TO. Consciousness and metacognition. American Psychologist. 1996;51:102-116. 
DOI: 10.1037//0003-066x.51.2.102
[4] Carruthers P. How we know our own minds: The relationship between mindreading 
and metacognition. Behavioral and Brain Sciences. 2009;32:121. DOI: 10.1017/s0140525x 
09000545
[5] Wiffen B, David A. Metacognition, mindreading, and insight in schizophrenia. Behavioral 
and Brain Sciences. 2009;32:161. DOI: 10.1017/s0140525x09000806
[6] Arango-Muñoz S. Two Levels of Metacognition. Philosophia. 2010;39:71-82. DOI: 10.1007/ 
s11406-010-9279-0
[7] Frith CD. The role of metacognition in human social interactions. Philosophical 
Transactions of the Royal Society B: Biological Sciences. 2012;367:2213-2223. DOI: 
10.1098/rstb.2012.0123
[8] Dimaggio G, Lysaker PH, Carcione A, Nicolò G, Semerari A. Know yourself and you 
shall know the other…to a certain extent: Multiple paths of influence of self-reflection 
on mindreading. Consciousness and Cognition. 2008;17:778-789. DOI: 10.1016/j.concog. 
2008.02.005
Prefrontal Cortex116
[9] Bateman AW, Fonagy P. Mentalization-based treatment of BPD. Journal of Personality 
Disorders. 2004;18:36-51. DOI: 10.1521/pedi.18.1.36.32772
[10] Washburn D, Wilson G, Roes M, Rnic K, Harkness KL. Theory of mind in social anxiety 
disorder, depression, and comorbid conditions. Journal of Anxiety Disorders. 2016;37: 
71-77. DOI: 10.1016/j.janxdis.2015.11.004
[11] Lysaker PH, Dimaggio G, Buck KD, Callaway SS, Salvatore G, Carcione A, et al. Poor 
insight in schizophrenia: Links between different forms of metacognition with awareness 
of symptoms, treatment need, and consequences of illness. Comprehensive Psychiatry. 
2011;52:253-260. DOI: 10.1016/j.comppsych.2010.07.007
[12] Lysaker PH, Gumley A, Dimaggio G. Metacognitive disturbances in persons with severe 
mental illness: Theory, correlates with psychopathology and models of psychotherapy. 
Psychology and Psychotherapy: Theory, Research and Practice. 2011;84:1-8. DOI: 
10.1111/j.2044-8341.2010.02007.x
[13] Gawęda Ł, Cichoń E, Szczepanowski R. Dysfunctional meta-cognitive beliefs mediate the 
relation between temperament traits and hallucination-proneness in non-clinical popu-
lation. Psychiatry Research. 2015;229:1047-1051. DOI: 10.1016/j.psychres.2015.08.001
[14] Collignon O, Linden MVD, Larøi F. Source monitoring for actions in hallucination prone-
ness. Cognitive Neuropsychiatry. 2005;10:105-123. DOI: 10.1080/13546800344000354
[15] Larøi F, Linden M, Marczewski P. The effects of emotional salience, cognitive effort 
and meta-cognitive beliefs on a reality monitoring task in hallucination-prone subjects. 
British Journal of Clinical Psychology. 2004;43:221-233. DOI: 10.1348/0144665031752970
[16] Jones SR, Fernyhough C. The roles of thought suppression and metacognitive beliefs in 
proneness to auditory verbal hallucinations in a non-clinical sample. Personality and 
Individual Differences. 2006;41:1421-1432. DOI: 0.1016/j.paid.2006.06.003
[17] Roussis P, Wells A. Psychological factors predicting stress symptoms: Metacognition, 
thought control, and varieties of worry. Anxiety, Stress & Coping. 2008;21:213-225. DOI: 
10.1080/10615800801889600
[18] García-Montes JM, Cangas A, Pérez-Álvarez M, Fidalgo ÁM, Gutiérrez O. The role 
of meta-cognitions and thought control techniques in predisposition to auditory and 
visual hallucinations. British Journal of Clinical Psychology. 2006;45:309-317. DOI: 
10.1348/014466505x66755
[19] Cartwright-Hatton S, Wells A. Beliefs about worry and intrusions: The meta-cognitions 
questionnaire and its correlates. Journal of Anxiety Disorders. 1997;11:279-296. DOI: 
10.1016/s0887-6185(97)00011-x
[20] Bora E, Yucel M, Pantelis C. Theory of mind impairment in schizophrenia: Meta-analysis. 
Schizophrenia Research. 2009;109:1-9. DOI: 10.1016/j.schres.2008.12.020
[21] Sprong M, Schothorst P, Vos E, Hox J, Engeland HV. Theory of mind in schizophrenia. 
British Journal of Psychiatry. 2007;191:5-13. DOI: 10.1192/bjp.bp.107.035899
Consciousness and Social Cognition from an Interactionist Perspective: A New Approach…
http://dx.doi.org/10.5772/intechopen.79584
117
[22] Baez S, Marengo J, Perez A, Huepe D, Font FG, Rial V, et al. Theory of mind and its 
relationship with executive functions and emotion recognition in borderline personality 
disorder. Journal of Neuropsychology. 2014;9:203-218. DOI: 10.1111/jnp.12046
[23] Semerari A, Colle L, Pellecchia G, Carcione A, Conti L, Fiore D, et al. Personality disor-
ders and mindreading. The Journal of Nervous and Mental Disease. 2015;203:626-631. 
DOI: 10.1097/nmd.0000000000000339
[24] Baars BJ. Metaphors of consciousness and attention in the brain. Trends in Neurosciences. 
1998;21:58-62. DOI: 10.1016/s0166-2236(97)01171-5
[25] Baars BJ. Global workspace theory of consciousness: Toward a cognitive neuroscience 
of human experience. Progress in Brain Research The Boundaries of Consciousness: 
Neurobiology and Neuropathology. 2005;150:45-53. DOI: 10.1016/s0079-6123(05)50004-9
[26] Moritz S, Woodward TS. Metacognitive training in schizophrenia: From basic research to 
knowledge translation and intervention. Current Opinion in Psychiatry. 2007;20:619-625. 
DOI: 10.1097/yco.0b013e3282f0b8ed
[27] Moritz S, Veckenstedt R, Bohn F, Hottenrott B, Scheu F, Randjbar S, et al. Complementary 
group metacognitive training (MCT) reduces delusional ideation in schizophrenia. 
Schizophrenia Research. 2013;151:61-69. DOI: 10.1016/j.schres.2013.10.007
[28] Nichols S, Stich SP. Mindreading: An Integrated Account of Pretence, Self-awareness, and 
Understanding Other Minds. Oxford: Clarendon; 2009. DOI: 10.1093/0198236107.001.0001
[29] Baars BJ. Is feeling pain just mindreading? Our mind-brain constructs realistic knowl-
edge of ourselves. Behavioral and Brain Sciences. 2009;32:139. DOI: 10.1017/s0140525x 
09000569
[30] Goldman AI. The psychology of folk psychology. Joint Ventures. 1993;16:15-28. DOI: 
10.1093/acprof:osobl/9780199874187.003.0007
[31] Goldman AI. Simulating Minds: The Philosophy, Psychology, and Neuroscience of 
Mindreading. Oxford: Oxford University Press; 2006
[32] Rizzolatti G, Fadiga L, Gallese V, Fogassi L. Premotor cortex and the recognition of motor 
actions. Cognitive Brain Research. 1996;3:131-141. DOI: 10.1016/0926-6410(95)00038-0
[33] Baars BJ. In the theatre of consciousness. Global workspace theory, a rigorous scientific 
theory of consciousness. Journal of Consciousness Studies. 1997;4:292-309
[34] Baars BJ. The conscious access hypothesis: Origins and recent evidence. Trends in Cog-
nitive Sciences. 2002;6:47-52. DOI: 10.1016/s1364-6613(00)01819-2
[35] Chalmers DJ. Facing up to the problem of consciousness. In: The Character of Con-
sciousness. Oxford University Press; 2010. pp. 3-34. DOI: 10.1093/acprof:oso/9780195311 
105.003.0001
[36] Block N. On a confusion about a function of consciousness. Behavioral and Brain Sciences. 
1995;18:227-247. DOI: 10.1017/s0140525x00038188
Prefrontal Cortex118
[37] Szczepanowski R. Świadome i nieŚwiadome przetwarzanie emocji w mózgu: mod-
elowanie w ramach teorii detekcji sygnałów [Conscious and Unconscious Emotion 
Processing in the Brain]. Warsaw: Wydawnictwo Naukowe PWN SA; 2014
[38] Baars BJ. A Cognitive Theory of Consciousness. New York: Cambridge Univ. Press; 1988
[39] Dehaene S, Changeux JP, Naccache L. The global neuronal workspace model of con-
scious access: from neuronal architectures to clinical applications. In: Characterizing 
Consciousness: From Cognition to the Clinic? Berlin, Heidelberg: Springer; 2011. pp. 55-84
[40] Baars BJ, Franklin S. An architectural model of conscious and unconscious brain func-
tions: Global workspace theory and IDA. Neural Networks. 2007;20:955-961. DOI: 
10.1016/j.neunet.2007.09.013
[41] Ledoux JE, Pine DS. Using neuroscience to help understand fear and anxiety: A two-
system framework. American Journal of Psychiatry. 2016;173:1083-1093. DOI: 10.1176/
appi.ajp.2016.16030353
[42] Lau H, Rosenthal D. Empirical support for higher-order theories of conscious aware-
ness. Trends in Cognitive Sciences. 2011;15:365-373. DOI: 10.1016/j.tics.2011.05.009
[43] Tsuchiya N, Adolphs R. Emotion and consciousness. Trends in Cognitive Sciences. 2007; 
11:158-167. DOI: 10.1016/j.tics.2007.01.005
[44] Shanahan M, Baars B. Applying global workspace theory to the frame problem. Cog-
nition. 2005;98:157-176. DOI: 10.1016/j.cognition.2004.11.007
[45] Baars BJ, Ramsøy TZ, Laureys S. Brain, conscious experience and the observing self. 
Trends in Neurosciences. 2003;26:671-675. DOI: 10.1016/j.tins.2003.09.015
[46] Mahy CEV, Moses LJ, Pfeifer JH. How and where: Theory-of-mind in the brain. Develop-
mental Cognitive Neuroscience. July 2014;9:68-81. ISSN: 1878-9293
[47] Lee K-H, Farrow TFD, Spence SA, Woodruff PWR. Social cognition, brain networks 
and schizophrenia. Psychological Medicine. 2004;34:391-400. DOI: 10.1017/s00332 
91703001284
[48] Russell TA, Rubia K, Bullmore ET, Soni W, Suckling J, Brammer MJ, et al. Exploring 
the social brain in schizophrenia: Left prefrontal underactivation during mental state 
attribution. American Journal of Psychiatry. 2000;157:2040-2042. DOI: 10.1176/appi.
ajp.157.12.2040
[49] Diagnostic and Statistical Manual of Mental Disorders: DSM-5. Arlington, VA: American 
Psychiatric Association; 2013
[50] Stiglmayr CE, Grathwol T, Linehan MM, Ihorst G, Fahrenberg J, Bohus M. Aversive 
tension in patients with borderline personality disorder: A computer-based controlled 
field study. Acta Psychiatrica Scandinavica. 2005;111:372-379. DOI: 10.1111/j.1600-0447. 
2004.00466.x
Consciousness and Social Cognition from an Interactionist Perspective: A New Approach…
http://dx.doi.org/10.5772/intechopen.79584
119
[51] Brodsky BS, Groves SA, Oquendo MA, Mann JJ, Stanley B. Interpersonal precipitants 
and suicide attempts in borderline personality disorder. Suicide and Life-Threatening 
Behavior. 2006;36:313-322. DOI: 10.1521/suli.2006.36.3.313
[52] Gunderson JG, Lyons-Ruth K. BPDs interpersonal hypersensitivity phenotype: A gene-
environment-developmental model. Journal of Personality Disorders. 2008;22:22-41. 
DOI: 10.1521/pedi.2008.22.1.22
[53] Semerari A, Carcione A, Dimaggio G, Nicoló G, Pedone R, Procacci M. Metarepresentative 
functions in borderline personality disorder. Journal of Personality Disorders. 2005; 
19:690-710. DOI: 10.1521/pedi.2005.19.6.690
[54] Liotti G. The inner Schema of borderline states and its correction during psychother-
apy: A cognitive-evolutionary approach. Journal of Cognitive Psychotherapy. 2002;16: 
349-366. DOI: 10.1891/jcop.16.3.349.52521
[55] Semerari A, Carcione A, Dimaggio G, Falcone M, Nicolò G, Procacci M, et al. How to 
evaluate metacognitive functioning in psychotherapy? The metacognition assessment 
scale and its applications. Clinical Psychology & Psychotherapy. 2003;10:238-261. DOI: 
10.1002/cpp.362
[56] Collip D, Oorschot M, Thewissen V, Os JV, Bentall R, Myin-Germeys I. Social world 
interactions: How company connects to paranoia. Psychological Medicine. 2010;41: 
911-921. DOI: 10.1017/s0033291710001558
[57] Blackwood NJ, Howard RJ, Bentall RP, Murray RM. Cognitive neuropsychiatric mod-
els of persecutory delusions. American Journal of Psychiatry. 2001;158:527-539. DOI: 
10.1176/appi.ajp.158.4.527
[58] Frith CD. The Cognitive Neuropsychology of Schizophrenia. Hove: Lawrence-Erlbaum; 
1992
[59] Koelkebeck K, Pedersen A, Suslow T, Kueppers KA, Arolt V, Ohrmann P. Theory of 
mind in first-episode schizophrenia patients: Correlations with cognition and personal-
ity traits. Schizophrenia Research. 2010;119:115-123. DOI: 10.1016/j.schres.2009.12.015
[60] Brüne M. “Theory of mind” in schizophrenia: A review of the literature. Schizophrenia 
Bulletin. 2005;31:21-42. DOI: 10.1093/schbul/sbi002
[61] Moore R, Blackwood N, Corcoran R, Rowse G, Kinderman P, Bentall R, et al. Misun-
derstanding the intentions of others: An exploratory study of the cognitive etiology of 
persecutory delusions in very late-onset schizophrenia-like psychosis. The American 
Journal of Geriatric Psychiatry. 2006;14:410-418. DOI: 10.1097/01.jgp.0000200604.47367.38
[62] Köther U, Veckenstedt R, Vitzthum F, Roesch-Ely D, Pfueller U, Scheu F, et al. “Dont 
give me that look”—Overconfidence in false mental state perception in schizophrenia. 
Psychiatry Research. 2012;196:1-8. DOI: 10.1016/j.psychres.2012.03.004
[63] Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The “reading the mind in 
the eyes” test revised version: A study with normal adults, and adults with Asperger 
Prefrontal Cortex120
syndrome or high-functioning autism. Journal of Child Psychology and Psychiatry. 
2001;42:241-251. DOI: 10.1017/s0021963001006643
[64] Lysaker PH, Dimaggio G, Buck KD, Carcione A, Nicolò G. Metacognition within nar-
ratives of schizophrenia: Associations with multiple domains of neurocognition. Schi-
zophrenia Research. 2007;93:278-287
[65] Gallese V, Goldman A. Mirror neurons and the simulation theory of mind-reading. 
Trends in Cognitive Sciences. 1998;2:493-501. DOI: 10.1016/s1364-6613(98)01262-5
Consciousness and Social Cognition from an Interactionist Perspective: A New Approach…
http://dx.doi.org/10.5772/intechopen.79584
121

